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ORGANIC ELECTRONIC ELEMENT WITH THE SAME 

(57)Abstract: 

PURPOSE: To obtain an organic electronic element large in a 
carrier transfer degree and excellent in characteristics as a FET 
element by enhancing the orientation property of a conductive 
organic compound and using the oriented film of the conductive 
organic compound. 

CONSTITUTION: A polytetrafluoroethylene rod 13 is slid on a 
gate-insulating layer 12 formed on a silicon substrate 11 at a 
speed of 1 mm/sec with a pressure of 1 kg/cm2 in a direction to 
form a PTFF oriented film 14. The film 14 is covered with a mask 
for forming a comb type electrode used as an electric source and 
a drain electrode 1 5 thereon, and subsequently subjected to the 
deposition of chromium and gold under a vacuum of 1 x 10-5Torr. 
While the electrode 15 is partially covered with an aluminum foil, 
5,5'- dimethylsesquithiophene (DMSxT) for forming an organic 
semiconductor layer is vacuum— deposited. The element formation- 
free side of the substrate is rubbed to use the silicon substrate 
itself as a gate electrode. 
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(57) [£ft] 

«Mtft»IBlR]HSm*4 C i(= * y * V 'J -N'-iSKlffitf 
** < F E T*? i Lt©Wttlhfe««?«f « 

[fltfiE] v 'J a 1 1 ±l=»* Lf=y- hKttM 
1 2<D±\Z7$i)t h^yj^ajL^iy^a-y Kl 3*1 
kg/cm2l±-C—^[R]lC 1 mm/secCDjUST-X^'f K£-t*-6 
Ctlz«fcy PTF EBElRlKl 4*JgfiR-T*. *<D±J=V 

"Cfc* 5. 5 -V 

yfjH»*'yf*7i> (DMSxT) ^MM?*. M 

=f-& mm lt i^fciMM©^ y ^ >*«£wjf -ra c tic 
j:y->yz!>st5i 1 !•*«*■*•*. 




ftffiW- 7-206599 



[<bi] 




« 2 o©mnin (ciBS * r <e -s * m?-x?-a>iiii 
»a-c*ot. *«±i=Efl*&«aF:h.T»jaE*:h.fc# , j 

;U^-ox^L/>CDE|pl^[Sl(=j9o-C^-'J 3ft7i>» 
^*W*«EfillMMbLfc, stria* 'J n*^*?x>-fbllr#l 

HJa±©* 'J Jft7i >-fb£4&i-efcafil#3i2 i=ih« 
Jb6 WTtfft*lB*ffi 1 l=ffi«<OiBait*«*t»ElSlH 

<a§iif 7?&xi*w#5i 2 i=k« a««i±*a4raEfflH 
sm^fcaraa^a^aajsaa. 

[■MS] *'J^*7x><tft»#*<Da5Ka«> 

atti<7^H7fi»*nti»i»*ai (=ia«<o» 

«tt*«*t»ffilRllB«>«JS*axi*»*a2 (=IE«<D» 

«tt*«*r»BiRiH* ffl t^fcwaw^^roafi^a. 

i-ai=«fc*tt*ai i-iH«(D«m 

tt**#»EmB©M3fi*flSXI±ni** 2 |=Ea<*>*a 

a*aT«>a«*&. 

[§1^7] tK'Jt h77^tPifl/>E|S)II:li 

t h77;i/*PX^u>ElRl«t»l»L«:A*&»«Sl± 
*B*ai (=Eaa>«tttt*a*mEfi]Hea&*&X 
l*il*a2l=EKfl!>*«tt*«#»ElRlKSfflt^fc*« 
a^a^roajft**. 

[■*as] TIH5C «b2) r^^^^/K'J^xnu 
• >e=u>*fci**oMMK**&**Efi«*, *ta-r 
« 2 oa>«ani=EB$«r«:««*i£««i«r«4EiPin 

4ifc7i« 'j t- h =3 ? >\>* p x^ w >mftm<Dmw 

T» WnE7K'J7x = U>er:U>*fc(4-tfl!)BS»(*^6 



Ifls2] 

"f^~ CH=CH ^ 

[f»*«9] ^'J7i-U>f-U>iW. TIE 

St «b3) T?jS**L**K'J (2-> K*V, 5- (2' 
-X5 L 7U^4r->;U^ + -» - 1 , 4-7i-U^t-l/ 

[<b3] 

-HQ^CH=CH V— 

\ 0 CH 2 C H- C 4 H g / n 



o] tK'Jt- S^^;u^-px^u>iEiR]Ma> 
±i=7Ky 7x = u>e^u:/*fc(**«R»tt;£a«* 
hai=«fe*m*3S8i=E« 
«D»Btt*«*t»EiPiK*ffli*fc*«iia : f-* : f-©iiJ&* 

So 

[OOOI] 

•ttia^TftifroaiwttwwwwroEiRittswai-r** 
»*astf»ate*a»»Efi]m£m*fc*aaw? 

*mElPJ«£fl!l*fcaJM&« 
[o o o 2] 

-#£©*«a^»»(=Hr*»B*««attlw«:S;h.T 
TL*S. CJti&frBa^ttfti: Lt. 7K'J7-tr^U>T- 

tt***v*«fc*«2 t,-3»«ns»^-¥>^- 'j 
=r^^-^ x ^ * p *st- >i=«a * 

*r***l=«W*«* <*fcl*IEfl.) a>»l«Lfi$^ 

[ooo3] cro. »»«*> i=as 1+4 s^r- (*fcf*jE*u 

iTil^ttltOElSlJSai: LTI*> It^lSfffl 
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«tt7i«'jv-s»«-r**«-ti=**B3itia(t, EifcM 

^«MlciE(S]$i±-5^a (#^3-2 1 8 6 9 1 ^ 

ft « • s&ffia-r -5 c t (= * y ^ronxiig^ »6ea$#« 

(«B¥2-44607#fi«) , ^mttTK'J^- 
©iBj«*ll3gL«*ttl=E#-r«^i:f=J:oTElRl*-|* 

*(=«k*S«ElRl(=fl5jfi!6«*3^0fc. 

[0 0 0 4] ^atfl^^ttfMS^ 
>vX* (KIT F E T ) (4, Wx.l4^ B a a a^gS^lciB 

?3-2 5566 9§fig) ^fcl4^" 'J >-fb 
^^/BUfctCD (Gilles Horowitz^: *}*—t-JU * 
il/*27- hP--5X : Gi lies Horowitz 

et al, J. Molecular Electronics, 7, 85 (1991) ) & 

[0 0 0 5] 

ttn-c?(Di2is]tt^jsr-&y. fflisx-aoofc, 3&i=*m 

OT^tti: L-CI*=F+»T-fct)fcc Cfl!>C&t*±l=. 

[0 0 0 6] C©*jfii£»SM-*Bfl<nf«a.r*, T.Dyre 
klsv&lttMMl=K# ■ Efil*-a-fc7K'J^3l-7i>RSI 
t**JBl»*Cfc*a»ELTl** (T.Dyreklevffi : *»-fe 
H-JVO /■ $)\sX : P. Dyreklev et al, Synthetic Me 
tals. 57. 4093(1993)) , LfrLfc*<£>. ca)«fcd&5S 
^•CtiiJS$n^^i!)fil4, ««1 0-5 C m2 /Vsi 

arcfcy, « ; f*^-fcLr?ijffl-r«(=i4T+»-c*o 

-tic, ±eilfl«>»#&g»i&«&'«Tl**J:5l=, ^f— 

[0007] -2n tK'Jt" h7^tPlfU> (KTF 
PTFE) ElPlK£mtfe#?K9USffli&«a>*r*U 

fiH=HLTH\ *©*ffli4!&< l a-^Ltw«-e(4<c!6i»o 

fco 

[0008] *»wciica>»^Ewaflf*^-u^* 



ma^s < -r SEISIN a c t * i wtr «. 

[0009] *fc*5Bwi*» tti=*«***r*w>Efiitt 

^»fLt + ^ 'J 7f»ttfi«K«>« ZirlcfcoTt?* 
PT F EE[RlRJil=ie***>v;Uttf=»*LTElRl* 

#fc*u =r*3t-7x>fl:£*sfci±tfy 7i=i/>e= 

H/-fb^«l*fcl4*«:-6 2aji*fcl4-f-*vJilJi«)^-y =T 
[0 0 1 o] 

[iSS£«i*-f &fctf>0>^IS:] ffirEBH*»iM-*fc»' 
ItRrtStlfciB'Jf K^77U7j-PX^U>ElRlR(7)± 
»«*1**Cfcl=J:y*Uzf^*7i>ft*»ElPlBI* 

[ooi i] ^flsiaroju-oirww^^offljs 

7aS£l4, 3j-iJ^**7x:Mt*toEflin*. »Ar#-*2 

cti=*y. IMBiK'Jt- h^^utfn 
x^ UXZJElRjTjlSjI-ittoT* y Jft7i 

A*Ersj$pS , tb Lfc, bUie* y =r t* 7 x >-fb#feEisim 

[0 0 1 2] TtillEflfjSlc £51.^(4, *'Jf h77Ato 

it u>EiRi)Sro^ffiicSM*-a--5>^ y if^-7i>fb 
n«« 2ag6i±ro* y jft7i>ft&*-c 

[001 3] sfcwne«u*i=*ii.*T(*, t'j^*7i 

Mb-&%jroB£Jt A<4 w± 6 sit-c L 

L\ *fcflHBl«JiEl=iBI.*TI4» tU3ft7i^l 
#17* LI*. 

[0 0 1 4] *fcflME*fi£l=*Sl*TI*. fK'Jt h77;i, 
p x^ u VEftigW _tC=3t- 'J ^f-t -P x 

«***7!rj*36<«*a**fci4»j«*6a>*vx hai=<fc 

[0 0 1 5] $feffnBfltrt(=£ l*TI4, *'Jf h77^ 

*px^U>ElRUB(=ft«at^&*y =f*5*-^x:/fl:A 

m zmw $ * * ri=# y t- h v z> i],* p xt u >eis]R 

[0 0 1 6] JfelC. *|gBJ(©^-<0^«tBT-^<Ol!(jfi 
7?2£I4. fliaS «b2) f*JW*'J7i-l/>f- 

u>^fcl4^-<7)p^^*A^f,^^*ElfillS^, ^t§2o 



(4) 
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|E/1*y 7x^U>lfxU>£fcl4-t<DS»i***&ft&E 

[0017] *f=flMElHjifci=isi*-cii. tK'J?x = u> 
tf=u>BHH*j6«. mrESC (ft 3) -c***i,**Ky (2 

-> K*v, 5- (2' -x^;u^+v;ut|-^-» - 

misst «b2) ay (ft3) leaser, ni*i o 

iil-t-C-fc-5 c: <t A<if^ L IV 

[0 0 18] *fclfflia*jaiz*ilvCI4. if^i^-h^ZPIl 

7f p x ^ b ^ifirs] m<r> ± \z # y 7 x — u > £ — u > $ 

1=* 5 C LI \, 

[0 0 1 9] 

u>iEfS]M<DJii-Htriasc (fti) -c^+i-sa-y =r^* 

7x>ft£&£fi£fli£ti-<5zi:l::«fcy;*-y 

[6]M^#^(c^fi£-r * z £ A< RTtti ft 
[0 0 2 0] *l=**?Ha>«-<D**«^**»M* 

»Efii3Sfiii=»oT*'j =r^^-7x>^gifi*<ie(S]^ 
4Mb Lfc, una* 'j =r**7 x xb^feEffinsiBA-r 

£A<T?£§c 

[0 02 1 ] *fc, tK'J^ h7^1/tOIfly>Ml 

»*iBi=*MS-a-**'j=f^*7xMbft*^, lift* 
2 i«bi±«* y zr^* 7 x >ft*ix?*4i: 1* 3 ** 

=r^^-7 x wb^»*HRi=-*ipii=Kra - tic 
=fcor, *««^#»(Dl*tt*ipi±*-a-*c4:36<-c# 

■5c 

[0 0 2 2] *'J^*7x>ft«i©I^S*« 

4 &.± 6 tiTr- fes i ^ 5*96M©»* Lt^«(=«k*t 

itmmn+m?- zmmx- # *. 

[0 0 2 3] £f=, J**-7x:Ht**#*fl!>K* 
[0 0 2 4] i^'Jf h77;UtPIf 



[0 0 2 5] tK' )=r h^7;U7|-PXTU>ElS]M 

l=ftffi£* 6* 'J =T*;f7 x >ft#!$i£}fM£t!-SeS!lc - 

tt©Kl*»«tt*«#»ElR]K*»J*-r * - <t A^tg t 
ft*. ZtLliPT FESlRlfll(=J:or«»»l=ElRlLfc 

EiRittrog j: y ft$t& £ ft * c 1 1= «fc * t a& 

-5c 

[00 2 e] *«HOff=fl!>*M?X?aWt 

*aSI=«t*Ll*. ItTlES (ft 2) t-^tlS*U7x-|y 

* 2 -3CD®MF B ^lziBg$ l*"CttS*«1£4rtt*mElq]fll 
*fflL^**«**^<©«Jft*ftt»*-3T. »«_tl=E 

raffias*.*:* >j t- h 7 7;u^- pif \s>m\z\m<j>mm 
i=»Ky 7x^u>e-ui/*fctt*©R»#*»«** 

T\ HiTiE7Ky7x-U>f-U>*fcl4-f-<0gSf*:^c, 
**ERUI*»*-r*wi:l=«t:y» flHtfctfam^X^ 
* «g l= SSiigt" * = £ *<-e * & c 
[00 2 7] *fc. #'J -P x^Ul/tf-U >§S3H*ft<, 

«iiesc (ft3) -c***t*»Ky (2-> k*->, 5- 

(2' -x^;u^4r'>;u^-*-» -1, 4 x - u> 
ft -5c 

[0028] &tz. ^K'Jt- h?7AtPifl/VEM 

»±i=»Ky 7i = u>e=u>*fci4-€-a>ii5H*s»« 

tff«l=«IWr * - t*<Rl«6fc ft -5. 

[0 O 2 9] 

[hjs^j] isiT**w*fti*fl«ii=ttw*-*- wie»«te 

fcPTFEUn«©IMil=J:y«**fcl*»3»*6a)* 
tt*«i««ElRllS^fl5Ji!t-r Set A<#^ 1= rT«6 £ ft *. 

Ji-&(ztm»SA<S^ja4 (JUT 4 mi*) (DJi^Izi 0 
-10 S/cm. m^SA<5 (lUT5*t*) 0>»^l=1 0 
-8s/cm, fi^SA<6 (JilTSaft:) ©Jf^ic 1 0"« 
S/cmtffi^-aFtlTfcy (J. Molecular Electronic 

s,7,85 (199D) , n+m+k LTisffl-rssBtt*t^ 

rt5fii*-C1 0-5 cm2/V/s, 6H*-C5x 1 0 
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-3~4xl 0-1cm2/V ■ s t l^fcW* 

[OO3 0] tLT*6l=*S*«l:fiUt. *'Jrf* 
* 7 x > £ ffl I x * ft X tK 1 J 7 x = U> t* - U > £ fc 

3**7 x>ft:ft*iii&fiitA**i*a>-c, eiria«s»-c 

[003 1] *fc, P T F EElq]Kf::«tttt4ra*m$ 

»*««i=tiwr* = i:4<Rrttfc<c*. *fc. ass** 

&»«tt*«4m£BJI LT*< Rl= P T F EE[2]|g|£ 

m»-r*wi:i=j: y $ &i=Era&<DAi'«*i±?r»tm 

KlRlB*»liK-r«Ci36«Rnilt<c*. C*lI*PTFEE 

m»**i4-fci=«feyjafiL, EiRUtaBi^y***: 

[0 0 3 2] *6I=, JKc*2aa*fcl***llSl±«0* 
•J :Mbft»*Jfll**»ftl=l±/J*fc«Eia»c 

£«*&JllJ2lrtl=. #*»©a***ta»i= J: 
*<*»**i,*. CCt, *tt<5<bft*i:l*5«ft, Jtfc 

ty^lt^-'j3^^-7x>»TOi^^4S<73a<4l-fc 
l+4«»»4<JI«i:*fc^*a)iB*©*i***o. ;1ftfc 

§ itaaro 2 *^b i= * -5 ss ^b*<? i c -r e^o> sstt 

H«-r-5<t%^P,^-5c W«a«>2*ftl=J:«Sffi<bl= 

-f S? * ;U^T 5 X h U — : S. Hotta et a I . J. Phys. Chem. , 
97, 7427 (1993)) \Zn£mt><&&o COT* ? fcSftlZ* 
ElRl(=**»*iB»JLT#a.*i&»i«fc* 
*<. 2lB*fcttt*lH±fl)t 'J >ft*** 
HB*I=-*IrH=EGJ*1**c:£(=J:o-C. *yflHifcj»l 

[0 0 3 3] *y=f^*7i><b$*0)*«ilatt 

y (h. T^sft:?^^ K7^e?yf^ u$— 

X : H.Akimichi et a I, App I. Phys. Lett. , 58, (14), 1500 
(1991)) , Cl©«fc5<E*y =T^^-7x>0)fl6ffl|zJ:or 
«l=«*l.fc1#tt*l#-3«-?*T*ft«-r * C i j^Wllgt 
Sfc^tlElrtCt, a^WffittST^JU*** 



L<I4 hU >^l^y vu«*Lfcfl;ft**H»©BM-C 

*Ai=ffl^&ti«. ctiSOMbftltoaftjaf^nTf*. 

U7^ - VSXI-'J-f 1^8 3 51 (S. Hotta. K. Wa 
ragai : J. Mater. Chem. , 1, 835(1991) ) t;Ut>l-cfc 
ot^rEX h-'J— • 31"^ ■ 7f U7^Xi4i|l 1 O 6 
H (M. G. Hill et al, Chemistry of Materials, 4, 1 
106 (1992) ) \Z % Sfc^H'btJ:-3t^5XMJ- 

■ ■ 7f 'J7;i/X54#2 5 41 (J. Guay et al. 
Chemistry of Materials, 4, 254(1992) ) *t 

[0 0 3 4] EAOttltt. PTFEMS^OXtfji 

li. J. C. Wittmann. P. Smith & lr J; •Sffi'g- (Nature, 352, 

414(1991) ) i=iBtt*<fe«. croitft. ^-yzr^^-7 

x Lfc***b£*f±* 

fitt£ P T F EE[S])llCfclt^ P T F E#TSi(=¥rT$ 

F E»^®(Z^ft$1+TErR]-ri>o d«>fc«>(=, 

Ttf y ^ x - u> tr- \s>-£tzte*a>mm&o>wzmt,*i 
^3*-7x>. TKytfp— ;u. tK'J7x^u^x;u7y 

h\ 7i-UX tK'J ^x~ L/>e-L/>^Eifa)^ 

* y zr v— y ^ 7 x _ u > e = u > & 

*zf a >y * f -f >y # 'J 7-XJS 1 SJktfB 
2^ (Handbook of Conducting Polymers, Vols, land 

2) <ct*i=ia«A<*s. *u =r-7-<b^«ai=iiL 

Tl*. W. T. Hoeve bCicty-V — ~)~)^ T * 'J t> 

> fr~t>)\, VU-lT-ff 1 1 3iS5887l (W.T.Ho 
eve et al, J. American Chem. Soc. . 113, 5887 (199 
1)) . A. Takimotot>l-<*:oTvJv/<— — Xi?*— -)-JU 
*Zf TZf^J K 74 &v9Z.n3 2^9 7 1 £ (A. Ta 
kimoto et al, Jpn. J. App I. Phys., 32, 971 (199 

3) ) . A. Sakamoto t>(C«fc -a T->>-tr-T-f £>$;UX*^5 
5i5 9 3l (A.Sakamoto et al. Synthetic Metals. 
55, 593(1993)) , C. J. Toussaintlz^ -oX7<7 $ 0 
yX$UUffi2 1#1 0 0 2H (C. J. Toussaint, Acta 
Cryst. , 21, 1002 (1966) ) >ftifl=$fi^P«IJSaV*tt 

[0 0 3 51 S6. PTFEEiRiBa)»«*ai=oi»r 

t-^l* y Ji2E<DWittmann f,ro#^l-I2«*<&^„ *<D- 

T F ep-v K*ffaL<S*«6, -*fif=»3ir*tt»5 
a»T»ffi6t©-Ct*. W*tt***t#40!)ElRll4. = 
hbfflttWPTF EE(RlK—<OttSfl)SM(cJ:or§ 
^icH^L^^o Z0)^l6i:LT. «jtl*a»fT*5*l* 



(6) 
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T-£S. 

[0 0 3 6] *SMSfl-6S a * 'J 1 7 i Vfttfti: 
(*M^Jg3Jil±0>Ji|-U =f^^7i>Rt;SglSi: LT7 

fc6r05*tt&r, PT F EiS[RimaSBi:<D^«]145[a] 
±£tfT#;|!4<BEfatt£StoSfr£T-fcSo *{*«i=i± 

9-f^7i> (3*fl0 . (4 
*i*) , 5^^ft7i> (5fift) , -t?*v-rf 
t7i> (,6mm . 5, 5' ' -5Jj**fl,*— 
x> % 5, 5' ' ' -•^f^'JtJ-ftJiX 
5, 5' ' ' ' ^l/^-f 5, 

5 -V^^U-fe^W^^x^ 5, 
5' ' -vlf JI/5-f t^iV, 5, 5' ' ' -i/X 
f;H"5**-f*7iX 5, 5' ' ' ' -VlfJL 
$ -7 7 x>. 5, 5 -i?I^;Hz 

So 

[0 0 3 7] *»«PII=filt** l J^*7x> 
©»^ffl©*4Sofilc|S^r *7JU*JUS(*et*» 1 & 
tf2A<»*LlM&«. C*H=«fi**nti:t^ * 'J 

=Tf ^xVCDfi^fif*, 7JSl-hfl!)*<D**ai=ffl^6 

-yx-f -f JB1 1 3§58 87l (W. T. Hoeve et a I, Jour 
nal of American Chemical Society, 113, 5887 (199 
1))|Z. T^-^x&Atl 1f(*$-C(Dt l J^7i> 
<Z>-&j££*g£LTl^So 7;-r->i— t>li, Organi 

c Materials for Nonlinear Optics ($i1bfi£$1 
7 61(1 989) )IZ 1 41^^^ 3***7 x> 

ico^r, fi^Sflif^ictifcoTx^u*-^-;/ 
^*<mpM'>-r •act l r i^s„ 

[0 0 3 8] *SJ£^J(-fc(+SPT F EEIrIH&I* J. 
C.Wittmann, P. Smith £>l=«fc *lfc (Nature, 3 

52, 414 (1991)) #aiZ*-3lxTft»*sh.fcElR]m? 
fcSo *f*»l=li, »64^«Eaim**f S*fT^*«, 

S/U=l>*«$©«lfi*i)nl»U PT FEfrf,fcS*$£ 

U PT F E^tt^X?^ K*1*ri4)<*flII=»ofcP 
T F EEffl mZi&f&T -5 - t At-c # So 
[0 0 3 9] *6I=, **tt«l=fel-tS3l-U=f^*7i 

>EiRifli*»ja^«*afc Lri4. m^mmrn. cvd 

2, PTFEfflM (3 4 0 0 C) JsTFOlSfij&^tO-ffc^ 

»-e*s*$ii. pt f Emfam±vm& ■ @ib£-t>-s 
HfflSs*«Si*if <E>;h.S„ *fc, ^SISE^JIcfci+STK'J^x 



*b©+t^h2, PT F EiBiqlKJz-eittff ■ ate** 
SH«*36«*lf 6*iS. 

[0040] h&icj-yfFa-rtBo-j-'j-J'F:*- 

QtMtA. Jgfl^T^ T-irh>. 1. 2, 

4 - h 'J £ P P'O-tf^ y>f;i/t01/A7 5 K (DM 
F) ^A<»atLLN*<. C*tl=IB3e**tSCi:tt<E^. 
[004 1 ] *SU6«l=fcltS*^*^(D5% F ET* 

^(Dm^ysm^m 9 Lxmwt s« 

(1 ) n - K-7"S*lfc->'j3>Sfi1 1 OJrHSi&K 
IbLTS i 0 2 4^6<CSy— H6«Ji1 2$ffiJfS„ 

(2) *>'ja>a**aa«cjaflii=api»L. y-ne« 

1©±I: P T F E P ? K 1 3 *aaftE*-C*PE L. - 
S*fill=-ftjMfe»9l LtPTF EIHIrI^IS 1 4 «« 

g-rs. 

(3) pt f EEiRiaini 4£«ji Lfcy-h-iS&siJf 1 

(4) **«^tt»fr&£«*«JBi 6^gffifrb(0l 

So 

(5) m?fiWfiLt?*iTtei^<Dis>)=i>M&zmm 

So C0>8L 4«$a'<-XH:r3iS©MSt» 

«u ^m^«»:-rSo 

[00 4 2] *tsm^*t»jn 6ty-h«at*Hr 

Sy- hftttttft 1 2 t LTWJUMMmfc LTI*S i O 
2,Ja 2 0 5 «*l WTO*** I 6 t LT l*->Ty If 

»^ e> © x tf > 13 -T- -r > «r iz j: o r kj* l ft So 

[O0 4 3] *fc. *3g«S«l*C©«fc5«:FET*?-Ja. 

w=%, *«»«i=*+5«w«tt*«*t»*»iPi-r*2 

[OO 4 4] JaT*l*«*m*r*&l=IMffll=K91-r 

So 

(HJSfiJD PT FEElRlM^fl^JiEUfc**^xSt5^K 
SElB«S*ni=AtU 1 x 1 0-5T o r r ©g^Tt 
5, 5' ' ' ' ' *JHz4rW ft7i> (KIT 

DMSxT) JlfJ^f:. »E»tt. S^yx^r >7t-;- 
H:iOmg(DDMSxT$A^ ^#jl^t>^®^ 
T-CDSilt^l OcmtU «ttin»l=J:yfTof=. C(D 
*IilIl:lWlfetSIH:2 9~3 0Amp s"C?feofco 
PT F EEia]M±(C^J5£^^.fcDMS x T ^lcj>t LTE 



(7) 
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^Lfco 01 ICDMS x TOWHR**? h;U^^"To P 
T F E#*MI=**LT¥ff*lR]<DaJ|Jt*«*#<«Sl* 
*i. 1*f=7r-7r*a»©*«J|Jlx*;u4?— -C**3. 6 
e Vl=33t^"CPTF E»^IS^Ir](PT F EWEfSlTS 
fR]) l=»+*KlRlLfc*'J^*7a:V»^(0«Jtta* 

Jtr*¥fr*iRi/S«»fii-ctti . 9 4-e*ofc. $bt 

P T F ElElRlS^ffiffl L«EO#7XK*<D*l=3Bi* Lfc 
DMSxT l*g«[5IC*t 'J >(D»^iB*< 
Sfcl=&ofctttB-Cttflfl:LTi**a>l=»U pt F E 
EfflB±l=][»A£ih.fe:J- | J if*7T>tt»Mtt«PT 
F EEftSftl=¥fT(=Efi] **iTl«lft LTL** Zi: A< 
5tfg£*Lfc 0 H2 (a) l:E|fi]*tfcDMSxTi(DT 

EMfl. &tfH2 (b) l=*^«lHlSrH**r. 

[0 0 4 5] (S&0J2) PTFEEl^I^MLfcf 
7X*«*Kffl3lil»»ani=A*l., 1 x 1 0-5To r r 
5' ' ' ' 

x> (HIT DMQq T ) £H3t£l+fc,, ^l*. $ 

>#-H-1 OmgfDDMQqTSAtl. afc^jlSfr 
e»S«®£T-<DS§JSt£ 1 0cm£U JStttottlCfcyfr 
Ofco C fl)SIf filcStlfc 12li 2 6 ~ 2 7 A m p s 
■Cft-afc. 03 (=DMQ q TCDBftJlXX^^ h;U*^fo 
PT F E$mW=»LT¥fT*fil«>IRJKa<*# 
*l, Wl=JT-W*a*«)*«]|JlX*^— -Cfc*3. 6 
eVI=fil»TPTFE»?i*fil ( P T F E<DEIr]73 

(Ri) (=»r*«i»aaifci*¥fT*i^/***iRnfi5i. 

4 5-C-feofc 0 *&l=PTFEEfi]«*ffifllL«EH#5 

*fl)(=»U P T F Elp]l±|cM$tlfct 'J t 
7i>l±»?S*«PT F EEfi]75lR]l=¥fTl=Efil**1.-C 
«fiftLTl*S = ijW*B$ifcfc. 04 (a) (=Effl£ 
tf:DMQqTl(OTEM?I, 4 (b) l-HT" 

[0 0 4 6] (SJS01J3) PTFEElR]«£»J*Lfc# 
,: 5X»S*Jlfflai»««rtl=A*l.. 1 XI 0-5To r r 
ffllSTf5, 5' ' ' -*}*f-n,9*?*— * — 
x> (BTDMQtT) *a»*-frfc. 
Xf>^-ht1 OmgfflDMQtTSA^ SSSStSSfr 
C,S«®^-C?(DSg5t^ 1 0 cmH, »ta/BU»l=J:yff 
ofco C(DB#^il(-3itHfc®3fil*2 3-2 4 Amp s 
T?fe-ofc„ 0 5IZDMQ t TCDKllXX^^ h;U^^-r o 
P T F E#*Ml=»LT¥ff*lRia>«JttA<** < «a* - 
ft. 1*(=7t-7t*a»<03lfc'(ftlttx^U^— -C**3. 6 
eVI:fe^tPTFE»'^|Sl (PT F E<DI5|SJ7J 

ft) i=»r*«j|jiasttf*¥fT*A/si£*iF]ifc-c» 

1. 6-Cfcof=„ *c,lcPT F EEM*ttfflL4:i^ 

7Xlffi«)fttItLfcDMQ t TI*S«Slr*fL^-'J 

x >©#*«j&tsiii=ifcofc*iB-ci&tift Lt 

ItSOfcttU PT F EEflJigxIcffSjS^jh.fc^'JP*^ 

t^ixwsitfPTF EErsi^rsiic^rTiciersi^^ 



TSlSJUfc C i jOTftB* ftfe. B 6 l=ElpJ*-t*fc 

DMQtTCTEMfl, 7 [Ctt^ IS El Iff El £^ 

r. 

[O047] (HJ60IJ4) PTFEElRl«*»fi8Lfc^ 
5X***Kffi**S1ttrtl=A*U 1 x 1 0-5TO r r 
0>X£Tt?5, 5' ' ' ' 

x> (felTDMQqT) SIt*tfc„ COBttQlSrz 
I*. PTF'EEfil«4«»tf£;h/CL**#5 8 0 

•ci=rin»L«itrL^fc. isSJtte. * >yx^7f?- k 

|:2mg(!)DMQqT?Atl. sS^ilfr <b*tK®£T?0> 
SgJtt^l Ocm.hU «ttJBlft(=J:yffofc. C(DB#^ 
^;Hlc3S^,fc®SSl*2 6-2 7 Amp strfeofcc PT 
F EErS]^Xl-}i$^$tbf:DMQ q Tll:«LTEM 

(9ill£!*7-Bfktt) XtffflWXX'** h;KD 2 fett*ai 
SLfco E18 ICDMQ q T0)®l|XX^-9 h;U^^-fo P 
T F E»^*l=# LT¥fl7j AOt«^« < «3»* _ 
*U WI=w-7r*»»©3lfc»JRx*;u^F— -515*3. 6 
e VI=*5l*T PT F E»^«*[r1 (PT F E(DE(r]73 
(r!) l=»-T4ElRjLfc*'J ^*7i>^«>«J|Jl3iS 
Jtl*¥ft7?lRl/'MlS73rR]-e^2. 4 

[0 0 4 8] (SJS0IJ5) JaLT<D*asl={E-3T* 5, 

n-^P^+f^W 5 KO. (17. 80g) 

at; 2, 2' -ifft7i>o. "i =e;u (u, 6 3 

g) Sthfhl 2 5m I ©/*y-JH:M*fcltil 
**1*T££U 5-^P^E-2, 2' -fft7 0 

[O 0 4 9] —7?. R. M. KbI logg ffe. J-JU ■ 3*" 

? - ■^5Xh'Jg33«2 90 2-2 9 

09I (R. M. Kellogg et al, J. Org. Chem. , 33, 2902 

(1968^) ) (zE«**tTLx*3&ai=Lfc*«oT2-y 

w-5-7P ; Eft7i>?§isu K^s-e^sis 

Lfc„ dftfribO. 092mol (16. 80g) £tt 

1SU e om i rovif ;n-f ;n;M*t, 
#ifcp-h£ilLT. *^;uo>Ty*->*A (2. 2 4 

g) S»S$tfcvIf;H-fJH 2 0ml tplCjP^. 
tt«* (0. 7 5 k) 091, 3-tfX (v7xzj^t 

X7</) ^p/0-'v<r;u (ii) £P^-f K*lnjU 

?fet^-(?X-e^-^L7c5-^P : E-2, 2' -tf^Jj-^x 

Tit. -a*a#Lfc«4i»iiii3asiELrTEa (ft 

4) -e^$*l.-5ll ; >lfe<D5->5 1 ;U-2, 2' : 5' , 

2' ' — ^7|-7x> (1 6. 5 B ) £^fc„ 

3 2 0ml©/$y-;^C.SeiUt8. 7g(D$gfl 

[0 0 5 0] 
[ft 4] 
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[005 1 ] £t>IC Z<B$£Hfrta4.0g£#S&LT40ml 
©7-fe -^T*3.0gOn-^P=E-y-^>-> 
5 K*40ml©7* h>l=»*Si*T2 0fl!>8«*M^ 
Lfcc ^b<3;§;$£;l-£rLT5-*^;u-5' ' 
P=E-2, 2' : 5' , 2' ' - $ — 7 x ><D;3CM 

750 ml<D> -Siy— JUfr£S$£H.LT2.52g<»^l?i£*# 

[0 0 5 2] Jfcl^ t*^. ( h 'J 7i-Jl/7tX7 -r 
» ^.-y^U (II) i?P7-C K1.03 b. ffi$&t»*3. 86g 
Y^-Jf-lVT'U^ — 5? K10.91 gWSJIS 

»**l=MLfcTH F70ml*iniU Stt LT&jfljfc© 

tCSA Lfco dtlSfcHHrci-flQ&LT 5 B$Mfi3K Lfc 
U 3«S(D*ll2 0niltffi!Lr 

i. 2gfl)*ffifia3 5, 5' ' ' ' ' -5?>^;n»^-> 

[0 0 5 3] JsATI=5, 5 - ^U-fe£ «> 
ft7x^^ifi9itg «r*frf-*mJB 1 6 ) tL 
T -> 'J 3 P T F E±l=*# Lfc F E T«WftW 

[OO 5 4] »SHb«36<JY«*iBI=»fit**ir^*n-K 
-^?tifc->U3>Ml 10MMbH±l=. SIT©* 

51-L-cPT f EEiRini 4^^Lfc 0 * 

1 ©StSSJ££300 "C^T-ans&U Sttaft £1313:1^ C 
;£Jglc£-eAn8&LfcPT FEd»; K 1 3lcJ:orS«(c 
E2l (1kg/cm2) ^Jnx/«CA<f,Sffi±^-^73|6]lc-^il 
a (1 mm/sec) t*X7-f K£l*-5 C £1= J: y flSfiELfc. * 

Slfi«i=fc*^rii»»<bfliatf ptfekiri«i 4©j* 

I D = (/iC 0 Z/L) [ 

[0058] c 0 (4*ttBBaafcyo>y— nft 

A, v T l±BMMBEE, v g ai/VDii^+i.^tt'T-*— h^IE 
J: 5 (=•> 'J a >^K-(b|g(D±lcx7 P >EG]H£ JfcfiE L 
IRKffcB©**/*^* >Xt P T F E©**/^>* >X 

i©ltJiJ**><*>*:'X4:&*. Stale <«i) i=fii% 

(v 6 ) Ku-r >ms5 ( i d) a&xzt 

<»i.) ammtzti. tie*c (»2) 

[0 0 5 9] 
[«2] 



Wtlftl100nmW50nmffcofc 0 flft^^b 

naufPT f EiBiRini 4©»a.f*. ■ftewnss^jT-t^ 

THCKLfe. fESHLfcPT F ESlRlRl 4±l- 

©fctf>©-7X*£OrJ-£A<ib. 1x10-5 Torr<Dg^T-r? 
❖ PAaOt4*3R*Lfc. ^PAJl£i&1 5 nmfltjSL 
fcSL &B£ft)150nni^Lfc„ CKOBfZli. 

[0 0 5 5] ftlLfclil 5©— «*7JUS7fc-OH* 

i=t*i*«£*«&, *«s^ftjf-efe-5 5, 5 

-C?>^;Hz^7->^^-^x> (tlTDMSxT) 
Lfc. C©SS*li. M=1 Omg©D 

MSxTtWi. «***»6**lB*-eOEI**1 O c 
mfcU *fittt«H=J:yffofc. 
[0 0 5 6] w©»«3iSI=aE*tfc«SlEI*2 9~30A 
"C?fey, DMSxTl(Df^lii5 0 0nmtfcofc„ 
- JtlZ^ffi LfcWMlFET|ff©V-« 
yKl/-f>Bg1 5tU *T£^j£LTl^«i:lMIJ©-> 

^bis*Hi]yai4^ti=«fcy. ->ua>ssi 1 

JSfilJtfffSlLfcF ET**l=fclf***JM**(*2 0 0 
//rru ft^il*6mm?li9fc. MStt F 

ET*T-0>«-fB«lZiEftO. 1 mm(D4«*a^-X h 
l=T*«U J»— fr-T^-ftf- C4145A 

Yokogawa-Hewlett-Packard, Ltd) [C £ oT I -V^tt 
£;liJ£L&I!j££3ftiiL-fc„ ^lfiSro^ail*S.M.Sze, " 
Physics of semiconductor device". 2nd ed. , 440 (W 
iley. New York, 1981) l=.n{,\T7p2tlTl*Z>&Wlg.<D 
*tt**fflt*rffofc. BP*. I -V1*14©«»««I= 
fcHTI*. TIES (81) 

[0 0 5 7] 

[»1] 

G -V ? ) V D -V D 2 /2] 

A I„/4V G = (AC 0 Z/L) V d 

[0 0 6 0] ^©1i*<b**tfc*l=l-V»ttJ:y»&*L 

ElRltti<J!>affl]*-a*1*fc. CiDt&SL 1.4x10-2 C m2 
ffRT**i*«Jf©*lPli: PT FE»^Efi|«ifl!>*fil* 

•or^HlJS^^AfcfcirC^, 2.36x10-3 cm2/v/ s (D^iS 
Efil*lRll=*JI+*fMI*©JI*tt*<aB* 



(9) 



ftfflW- 7-206599 



[0061] (mmme) mwutm (100™®) #mm 

l=»fifc**iTl*Sn-K— ^Saifc^'Ja:/**! 1 © 

»Hft«±(=, mwmshnm.\~\.x. ptfeie^is 

©-SB^TJUS/N-OmicTBl^fc:^?, 5, 5' ' ' ' 
-'y^^)^?^^ (JilTDMQqT) £ 

1 6tLtI*Lfc. ^>^Xf 
>#-M=10 mg©DMQqT£A*U £*£fr bS£I£ V 

,=llc3tE>Lfcm3Sl*26~27A-t? fe y , DMQqTE©JS#.|±*ij50 
0 nm-T?3sofc„ 3=fcC©B^ ' fH^F©^ A»*JM6I*100// 
a. ^**;U*l*6mm-Cft«*fTJ&lV 5 £ Gift 

tFET3W*fWLfc. 

[0062] $t>ic. nsE«i]5 tp^acti^c 

I -V»tt«weu »M**#*>fcfcC?>3.5xl0r-3c 
m2/v/s t U 3 ftftft * *§fc„ *S8Jt«©*^ 1= £ i*r * 

v— Ku-f >«ai=wm**i*«ff«>3JrRi4: pt 
ue Ku-f >«a(=9]Rr**L*«»©»iRii p t f e#t 

^^1*^ -V *;HI 200 # nu * V *;U« 6 mmlCTfM U 
4. 74X 10-4 cm 2/V/sO)^i!lSA<^t,n, HJStfJ 5 t m« 

<tt«fll) fHWtHdOOnm) A^SCM^^Tl^n- 
K-***ifci'U =i >**©J»BHbB-tl=. Sffiftl 5 £ 

A»M«)iIttS»«5i*L< Lfc. ft«Lfc*a 

©-SP£7;u 5 ;u*i=r«t^jW&*ft« etnm 

IrDMOqT SSij&Ufc. *^-$»fieLTt^t^lja)>>'j3 

* m y * * c 1 1= j: y . •> y a g * * y- h «a 

fcLTFETJfcWMLfc. *it«fil|-Cff«Lf=FE 
T fH^-IC fe It -5 f 1 -V * ;Ug(±200 ju m, 5 1 -V *.JU«(*6mm 

[0 0 6 3] %ffifl5£^«to¥&(=£y»tt$£*X> 
fciC%, =©PTFEiBl*lBI*»fcn=DIIOqT £->'J 

a >mmitm±izmmmm ut f e t*^ i= js^ri** 

iS&A<2.5xl0-4cm2/V/s-C*fco7i„ 4f*5, 5, 

5' ' ' ' -y^J^O^^ft^iXO^Il 

«BB¥4- 1 3 3 3 5 1 #»*l=* -3 

tZo 

[0064] immm i > wmeA«mmz»tiL * *ir 

l**n- K-^S#l.fc^ U 3 1 1 0>Mfc1bM±l=£ 

««5 4i«l:Lt. PT FEEflttl 4il«i1 5£ 
B*»BRLfc. Com. «««>-»*7^S*-f;U»l= 
■C«t^A«&5, 5' ' ' -istf-Jl'O't*— Ztt? 
x> (lilTDMQtT) B.XS5, 5' ' ' ' 
v"7rf>*T*7x> (JsiTDMOqT) £ftS&5tLfc„ 
»(±, $ >7Xt>>£— hlC6. 6mg©DMQtT;&tf3. 4mg©D 



MOqT***l^tlA*l» jS*SB*&»*Bi*-c©i§«*io 

7=^1*24-26 A"Cfe-pf=„ SSSS^i) 5 £ FETi 

0/</nu f + *;Hli6mmtLfc, HffifliJ 5 <t Infill 
mi&&>£Sbtz£^*>. 6.4xlO-2cm2/v/si:LN7?St^iS 

[0 0 6 5] *fc. DMQtTfc^tfDMQqT^Mtt&.TK 
B«l=ItLT F E T*^*ft«Lfc*f 1=1*, 2.9X1 

o-2 cm 2/v/ S (0^i!ifi^»fc, d^r% MtltUJf 
tV-XStf KU-f>«ai=a3iMl**t*«#©*lRl4: P 

t f E^Eisaatro^iRit-as-frfc. 

[0 0 6 6] Bll O IZDMOtT/DMQqT B (DMOtT/DMO 

qT©ttiX.*it. 1/1) ©{!#*<< -7 hJUtqc-T. 460nmi:4 
00nmT£tf500nni<!:430nm© If— 7 li-tffffl.DMQtT*} <fctfD 
MQqTI=»«**U PTFEiEr*]S!|-¥*T©l»*£*<-;h. 

£»ai=*si*T t,rii5;S©<b^©#^ft$iiiA<&ic p t f 
EEftMic^fcEfaLTi^c.'r^itHtLTi^,, 

[0 0 6 7] ttfeJtaflHtL'T* PT F EiS|S]Jg£}$fc 
•T. DMOtTfc cfc tXDM0qT$#?4-e 'J 3 >f|ftHfc1bIR±l=II 

tl-€*l» 1.4x1 0-4 C m2/V/s& 1/2.5x1 0-4 C m2/V/s-C & O 
fc. ^ttJ:U. *HJS0IJ©^l!lSl±. DMOtTfc^t/DMOqT 

ma© t, © t tut l r t tueoa 1 3ofg^ i*a-e & 
tijjft7i>ro*Mi*l«(Di 

u & m m<D®mig. *<5i#*a© t© t fcyt^#<'Si)«i: 

L^actl*, W*xf=S^r=J:*»*JS:«il|l-C**fc**. 

*mmmo>&?\z2mmo>*<) ^f*7i> 

<b^£(^B#l=-:*|S]l::iE[S]£l±S-£lc e fcoT. «fc y 

[006 8] 5, 5' ' ' -i?>^;U^"7* — ^ 

>©^fiEl*. ftM74 - 1 3 3 3 5 1 

fSftK-tblg (500 nmil) A<aiB(=»flE**ir 

n - K-^**tfc-> y a >»s i i ©»aibni=. 
mmmstmmizLx. ptfeiisiii 4iiei 5 

*H*l=»J*Lfc. c©*^«a±(=l li%l:t+-> 
U>(=»***fc7KU (2-^ h+i>. 5- (2' -x 
^;u"v*->;u3i-**» - 1 , 4-7i-i/>f-u» 
(kitmeh-ppv) ig^xeva-f^ >yai=ra* 

L, BJ5?K)150nni©MEH-PPViE|S]^m^^SLfco C© 

m^-©^v^;ugi*ioo jumT?a&y, ^-v^yuai* 

6nmiT-fcofc 0 Klfefl 5 t H«l==|£Klffi£ i: Z 

1.2x10-3cm2/V/sT-fcofc o 
[0 0 6 9] ik*«fcL-CPTFEElPlKl 4A<fE§¥£ 
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SS^fcHfttt^© F E T*^ff«*ffl^M**ai 
^LfciS^m. 4.2x10-W/v/sT?fcofc. ft fc. *SJS 

■5SJ?-©7j|S]i: pt f E»^Ki«a«fc©*rRi*-a*-tt- 

[0 0 7 0] iS l*T, MEH-PPV ^©Er6]1±l4 

x*tB*ftt«>-CI*ft^. LfrLft*<ib, FETIT 
©#1414. £ y fclf #««^ *m» 16W- h$fe*IJg 

h-ppv Bi<^*i:Lr+»i=EiRiLr^ft<r*. 
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